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Making The Invisible Visible.

On the surface, the digital image is virtually indistinguishable from the film-based
photographic image, but the underlying structure of the digital image is vastly
different. The technology and processes employed to produce the digital image file
is precisely what makes it unique, and will ultimately determine the future
development of new visual aesthetics for this medium. Yet, at present, these aspects
of technology and process are not apparent in the visual manifestation of the digital
image. This paper argues that by acknowledging the unique process and technology
of digital imaging, in other words making the invisible visible, is a logical starting
point in the quest to offer aesthetic alternatives in the future development of the
digital image, as opposed to the current practice of the simulation of the visual
qualities of film based image technologies.

Patrick McQuade
University of New South Wales

Since the late 1970s, the primary aim in the research and development of computer
graphic software technology has been the indistinguishable visual replication of
photorealism. “The field defines photorealism as the ability to simulate any object in
such a way that its computer image is indistinguishable from its photograph”.
(Manovich 2001: p199)
Yet prominent new media theorist and critic Lev Manovich observes that, “Computer
software does not produce such images by default. The paradox of digital visual
culture is that although all imaging is becoming computer-based, the dominance of
photographic and cinematic imagery is becoming even stronger. But rather than
being a direct, "natural" result of photo and film technology, these images are
constructed on computers”. (Manovich 2001: p179)
By fostering of a true consciousness of the underlying technology and processes in
the production of the digital image, and acknowledging these signs and systems of
digital mediation in their work, digital designers and artists are not only more likely to
produce images that are a more “natural” result of the technology and processes
from which they derive, but achieve a true understanding of the visual possibilities of
this new medium.
There are four fundamental characteristics of the technology and process in the
production of the digital image which warrant consideration. Firstly, the pixellated
nature of the digital image achieved through the subdivision of the picture plane into
a fixed Cartesian grid of cells with specified colour or tonal intensity. Secondly, the
visual recognition and appreciation of the underlying numeric code of the digital
image. Thirdly, the separation of the components of the digital image made possible
through a systematic process of layering and ordering. Finally, the luminosity of the
digital image on the computer screen as a consequence of light passing through the
image and the composite nature of the RGB colour system used to render the digital
image on the computer screen.
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Abstract
On the surface, the digital image is virtually indistinguishable from the film-based
photographic image, but the underlying structure of the digital image is vastly
different. The technology and processes employed to produce the digital image
file is precisely what makes it unique, and will ultimately determine the future
development of new visual aesthetics for this medium. Yet, at present, these
aspects of technology and process are not apparent in the visual manifestation of
the digital image. This paper argues that by acknowledging the unique process
and technology of digital imaging, in other words making the invisible visible, is a
logical starting point in the quest to offer aesthetic alternatives in the future
development of the digital image, as opposed to the current practice of the
simulation of the visual qualities of film based image technologies.
Since the late 1970s, the primary aim in the research and development of
computer graphic software technology has been the indistinguishable visual
replication of photorealism. “The field defines photorealism as the ability to
simulate any object in such a way that its computer image is indistinguishable
from its photograph”. (Manovich 2001: p199)
Yet prominent new media theorist and critic Lev Manovich observes that,
“Computer software does not produce such images by default. The paradox of
digital visual culture is that although all imaging is becoming computer-based, the
dominance of photographic and cinematic imagery is becoming even stronger.
But rather than being a direct, "natural" result of photo and film technology, these
images are constructed on computers”. (Manovich 2001: p179)
By fostering of a true consciousness of the underlying technology and processes
in the production of the digital image, and acknowledging these signs and
systems of digital mediation in their work, digital designers and artists are not
only more likely to produce images that are a more “natural” result of the
technology and processes from which they derive, but achieve a true
understanding of the visual possibilities of this new medium.
There are four fundamental characteristics of the technology and process in the
production of the digital image which warrant consideration. Firstly, the pixellated
nature of the digital image achieved through the subdivision of the picture plane
into a fixed Cartesian grid of cells with specified colour or tonal intensity.
Secondly, the visual recognition and appreciation of the underlying numeric code
of the digital image. Thirdly, the separation of the components of the digital
image made possible through a systematic process of layering and ordering.
Finally, the luminosity of the digital image on the computer screen as a
consequence of light passing through the image and the composite nature of the
RGB colour system used to render the digital image on the computer screen.

Manovich, L. (2001) The Language of New Media. Cambridge, Massachusetts, and
London, UK: MIT Press

MAKING THE INVISIBLE VISIBLE
Introduction
On the surface, the digital image is virtually indistinguishable from the film-based
photographic image, but the underlying structure of the digital image is vastly
different. The technology and processes employed to produce the digital image
file is precisely what makes it unique, and will ultimately determine the future
development of new visual aesthetics for this medium. Yet, at present, these
aspects of technology and process are not apparent in the visual manifestation of
the digital image. This paper argues that by acknowledging the unique process
and technology of digital imaging, in other words making the invisible visible, is a
logical starting point in the quest to offer aesthetic alternatives in the future
development of the digital image, as opposed to the current practice of the
simulation of the visual qualities of film based image technologies.
The replication of photorealism
Since the late 1970s, the primary aim in the research and development of
computer graphic software technology has been the indistinguishable visual
replication of photorealism. “The field defines photorealism as the ability to
simulate any object in such a way that its computer image is indistinguishable
from its photograph”. (Manovich 2001: p 199)

Vogue Italia, April 1997

An example is this April 1997 cover of Vogue Italia where digital imaging
software is used to perfect the analogue image. Such software would have been
used to remove any wrinkles or skin blemishes, and subtle tonal and colour
changes would have been performed to make that all-important cover image
enticing to potential consumers. Finally, this manipulated digital image would
have been inserted into the relevant layout software program where the text was
added. As virtually all magazine publishers have employed image manipulation
and publication layout software since at least the early 1990s, we are looking at

new media object. Yet no visual traces of the digitised nature of the image and
text is perceptible. In terms of stylistic conventions of the text and image, they are
virtually identical to magazine covers produced prior to the introduction of
imaging and layout software in the late 1980s and early 1990s.
So what has driven this quest for the replication of photorealism by software
designers? For the last century, the photographic, cinematographic, and
televisual, have become the dominant visual language. Undoubtedly, such
images are an effective means of cultural communication as they closely reflect
natural human vision, and therefore the mental recognition of this type of
representation is almost instant. Common qualities of these images are linear
perspective, depth of field effect (where only part of the spatial depth of a threedimensional space is in focus), a certain tonal and colour range, and the motion
blur effect of moving objects caught on film.
Early imaging software developers found these film-based images to be readily
computable through the conversion of the analogue photograph into computable
numeric data displayed as pixels. Over the past two decades, digital image
software designers have spent considerable time and effort writing algorithmic
software commands to simulate these qualities of the film based image. Yet
prominent new media theorist and critic Lev Manovich observes that, “Computer
software does not produce such images by default. The paradox of digital visual
culture is that although all imaging is becoming computer-based, the dominance
of photographic and cinematic imagery is becoming even stronger. But rather
than being a direct, "natural" result of photo and film technology, these images
are constructed on computers”. (Manovich 2001: p 179)
The traces of mediation
So how would the digital designer or artist produce images that are a more
“natural” result of the technology and processes from which they derive? Through
the fostering of a true consciousness of the underlying technology and processes
in the production of the digital image, and by acknowledging these signs and
systems of digital mediation in their work, digital designers and artists are not
only more likely to produce images that are a more “natural” result of the
technology and processes from which they derive, but achieve a true
understanding of the visual possibilities of this new medium.
We can look at several historical precedents in the development of particular
media systems, where practitioners consciously emphasise the signs or systems
of mediation in their work. Modernist painters, for example, explored the visual
qualities of paint, or the “painterliness” of paint, and thereby questioned painting's
role as a medium for visual representation of the physical world. Here we see a
conscious separation of painting as a means of visual representation and
painting as mediatic system with its own inherently unique qualities. Jackson
Pollock’s iconic Blue Poles (1957), is a prime example of this. Produced in the
same decade, Richard Hamilton’s Just What Is It That Makes Today's Home So
Different, So Appealing? (1956), visually acknowledges the process of collage
through the juxtaposition of images of discordant scale and content. Barbara
Kruger's montages of the 1980's are examples of imagery visually conscious of

its own system of mediation where the composite nature of image and text in the
work is emphasised. Finally, the development of photocopy art from the 1960s to
the 1980s, where artists drew attention to the to the uniquely grainy, high
contrast visual qualities of the medium in their work, parallels this emphasis on
the traces of mediation in their work.

Jackson Pollock, Blue Poles, 1952,
National Gallery of Australia

The inherent qualities of the digital image
So how would the digital designer or artist attempt to consciously emphasise the
signs or systems of digital mediation in their work? There are four fundamental
characteristics of the technology and process in the production of the digital
image which warrant consideration. Firstly, the pixellated nature of the digital
image achieved through the subdivision of the picture plane into a fixed
Cartesian grid of cells with specified colour or tonal intensity. Secondly, the visual
recognition and appreciation of the underlying numeric code of the digital image.
Thirdly, the separation of the components of the digital image made possible
through a systematic process of layering and ordering. Finally, the luminosity of
the digital image on the computer screen as a consequence of light passing
through the object and the composite nature of the RGB colour system used to
render the digital image on the computer screen.
Pixellation
In the production and publication of commercial print-based media, the pixellated
nature of the digital image is largely regarded as an undesirable visual
characteristic of the technique and technology from which it was produced.
Image files are specified at a resolution of 300 dpi or higher in order to render
these pixels imperceptible to the eye. As mentioned, the primary aim in the
research and development of computer graphic software technology has been
the indistinguishable visual replication of photorealism. The visible perception of
pixels in a digital image file would be at odds with this goal, yet William Mitchell
comments in The Reconfigured Eye, “Prominent pixels call attention to the
process by which a digital image is actually put together, in the same way that
photographic grain or a painter’s brush strokes can, and this may be an important
part of them image's point: the visible pixels create tension between actual
surface and illusory pictorial space, and between marking process and the object
of depiction.” (Mitchell 1992: p 69)

Zhong Chen
Canton, 2003
Oil and synthetic polymer paint on
canvas, 122 x 132cm

Chinese born Australian contemporary artist Zhong Chen employs prominent
pixellation in his work. Yet ironically, he employs the medium of oil painting rather
than digital imaging to display this prominent pixellation. His work explores his
cultural duality through the use of historic Chinese imagery and the use of
pixellation as a metaphor for his contemporary Australian identity. This pixellation
is used not only to re-interpret, or contemporise, traditional Chinese iconography,
but is representative of the digital age, in other words, our present age. By
emphasising this pixellated quality, it serves as a visual metaphor for the content
of Zhong Chen’s work.
The numeric code
For its ability to quickly manipulate data, and the speed of retrieval of this data,
designers of the earliest digital computers decided to store data electronically in
a binary based numeric code. The pixellated nature of the digital image is a
consequence of its numeric code which specify the colour and tonal values of
each pixel. Numeric coding is the process that transforms old media into new
media, and in turn makes these media programmable or open to manipulation.
On the surface, the digital image presents itself as a photorealistic image yet its
underlying structure is that of a programmable numeric code.
“On the level of representation, it belongs on the side of human culture,
automatically entering in dialog with other images….. But on another level, it is a
computer file that consists of a machine-readable header, followed by numbers
representing colour values of its pixels. On this level, it enters into a dialog with
other computer files. The dimensions of this dialog are not the image's content,
meanings, or formal qualities, but rather file size, file type, type of compression
used, file format, and so on. In short, these dimensions belong to the computer's
own cosmology rather than to human culture.” (Manovich 2001: p 45-46)

Numeric code of digital
image (far left)
Author’s studio practice

Detail of numeric code of
digital image (above)
Author’s studio practice

It is possible to view the numeric code of a digital image file by saving it in a
particular file format and opening the file in a text based program. Displaying the
numeric code of an image file undoubtedly reveals to the true underlying nature
of digital image. It is interesting to note that the coding the computer uses to
process or transform data is represented as text, and text documents were the
first of the old media to become digitised with the introduction of word processing
software in the early to mid 1980s.

Example of Design By Numbers
program language
(Maeda 2001:p 242)

Artist and computer scientist John Maeda has developed a digital imaging
programming language and computer design process named Design by
Numbers (or DBN). The program language has few commands and is specifically
devised for the mathematically challenged. While Maeda himself does not see
this as a replacement for the more commercially mainstream imaging software
programs, the advantage of such a imaging program is that the user becomes
aware of the true underlying structure of the digital image, that of numeric coding,
in the image making process.
The composite nature of the digital image
It is this numeric coding that makes all new media objects programmable or open
to manipulation. This ease of transformation of a new media objects is largely
responsible for the popularity of new media. Nearly all imaging software packages
have a system to separate components of the digital image into discrete layers in
order to facilitate image manipulation, in effect making the manipulated digital
image a montage of discrete visual elements. As Mitchell notes, “Selection,
transformation, and assemblage of captured, synthesized, and drawn fragments to

reconstitute the mise en image are fundamental operations on the digital image.”
(Mitchell 1992: p 164)

Software packages such as the Adobe imaging and graphics programs have
articulated systems of layering. Other imaging and graphic software programs rely
on a system of “ordering” where components of the image can be placed in front of
or behind other components. Many image manipulation software commands, such
as ‘cut’ and ‘paste’, will by default transform the digital image into a montage of
layered visual elements. As Manovich observes “Montage is the default visual
language of composite organization of an image”. (Manovich 2001: p 228)
Yet like numeric coding, and pixellation, visual traces of manipulation and
transformation through a system of layering are not to be seen in commercial
digital images. This trend has become more prevalent as new improved versions
of imaging software programs are introduced onto the market. Again, there is a
disconnection in the process of digital imaging and its resulting visual
manifestation. In regards to this Manovich notes, “In computer culture, montage
is no longer the dominant aesthetic, as it was throughout the twentieth century,
from the avant-garde of the 1920s up until the post-modernism of the 1980s.
Digital compositing, in which different spaces are combined into a single
seamless virtual space, is a good example of the alternative aesthetics of
continuity; moreover, compositing in general can be understood as a counterpart
to montage aesthetics. Montage aims to create visual, stylistic, semantic, and
emotional dissonance between different elements. In contrast, compositing aims
to blend them into a seamless whole, a single gestalt.” (Manovich 2001: p 143)
The digital image as it appears on the on the computer monitor
With the increasingly widespread use of the Internet, digital images are just as
likely to be displayed on screen as they are to be printed on paper and other
media. Often, the same digital image will be printed and seen in reflected light,
whereas images displayed on the monitor emit light. Cathode ray tube monitors
display an image through the projection of red, green, and blue lights in various
degrees depending on the colour and tonal values of the individual image. LCD
monitors also rely on a RGB system, but rather than projecting RGB lights these
systems use liquid crystal system to produce colour and tonal values. On screen,
digital images rely on this composite system (RGB) of colouring to render the
individual colour and tonal values of each pixel.
Large-scale commercial illuminated displays offer an example in the visualisation
of the composite nature of an image colouring system through the use of the
digital half toning printing process. This is a process to prepare digital images for
large format commercial printing. The process is also referred to as dithering.
Algorithms are used to convert digital images into dot patterns. There are two
types of digital half toning. Clustered Dot Half toning, where pixels are replaced
with dots of varying sizes, and Disperse Dot Half toning, where pixels are
replaced with dot patterns of varying density. Due to the large scale of the digital
halftone image the composite nature of the colouring system, in this case CMYK,
is readily perceptible.

Such illuminated displays also parallel the luminous quality of the digital image as
it appears on the computer screen. In this instance, the digital image is viewed
through projected light. Similarly, the digital halftone image is printed on film and
displayed through projected light.

Illuminated Display
Elizabeth Street, Sydney
June 2002

Detail of image (left)
showing half toning
printing process

Conclusion
In order to come to terms with the new, and largely unexplored aesthetic
possibilities of digital imaging technologies, digital artists and designers need to
focus primarily on the unique underlying structure of the digital image, and
relegate the particular visual qualities of the photorealist image secondary. As
Frederick Jameson writes in his analysis of the shift from modernism to postmodernism: "Radical breaks between periods do not generally involve complete
changes but rather the restructuration of a certain number of elements already
given: features that in an early period of system were subordinated become
dominant, and features that they have been dominant again become secondary".
(Manovich 2001: p 228) This paper has focussed on only four unique qualities of
the digital image as a starting point. Other unique qualities such as the inherent
mutability of the digital image and its consequences for the producer and
consumer of the digital image also warrant consideration. But it is only by
fostering a consciousness of the underlying unique aspects of the technology
and processes in the production of the digital image, and visually acknowledging
these unique qualities of the digital image, rather than the visual simulation of the
film based image technologies, that we are more likely to achieve a true
understanding of the visual possibilities of this new medium.
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